To examine associations between risk of aggression and nursing interventions designed to prevent aggression.
2 | BACKGROUND
| Nursing interventions designed to reduce aggression
There has been limited investigation into the impact of nursing interventions that are used to prevent and manage aggression (Irwin, 2006) , and little guidance as to the most effective methods, resulting in uncertainty for nurses (Stevenson, Jack, O'Mara, & Le Gris, 2015) . Therefore, the selection and implementation of preventative strategies often occur in the absence of a framework that would assist in providing pre-emptive and targeted interventions before the aggression becomes imminent (Taylor et al., 2011) . Without a systematic approach, the interventions used may lack consistency, or be unsuitable for the patient or the situation (Daffern et al., 2007) , and may lead to the use of reactive and restrictive practices (Taylor et al., 2011) .
Some commonly used nursing interventions include increased observations, one-to-one engagement with a nurse, reassurance, distraction techniques (including sensory modulation), limit setting, verbal de-escalation and the use of pro re nata (PRN) medication (Department of Health, 2013; MacNeela et al., 2010; NICE, 2015) .
Some interventions such as limit setting have been associated with an increased risk of aggression (Bjørkly, 1999; Sheridan, Henrion, Robinson, & Baxter, 1990) and the manner in which limits are set may influence how patients respond to this intervention (Lancee, Gallop, McCay, & Toner, 1995; Maguire, Daffern, & Martin, 2014) .
Often these interventions are poorly defined (e.g., de-escalation and limit setting; Irwin, 2006; Johnson & Hauser, 2001; Maguire et al., 2014; Roberton, Daffern, Thomas, & Martin, 2012) , leading to the possibility of inconsistent application of the intervention, where nurses may be applying the same intervention but in different ways.
Furthermore, although some of these interventions have been subject to empirical investigation, each intervention is rarely investigated independently, leading to uncertainty in determining the impact of any one intervention. For example, Bobier et al. (2015) examined the introduction of sensory modulation; however, the introduction of sensory modulation was one of a range of interventions (including personal safety assessment tools) that were introduced as part of an organisation-wide restraint and seclusion reduction initiative.
Evaluation of nursing interventions is typically achieved through scrutinising medical records. However, there are limits to this approach. Documentation has been noted to be vague in relation to the recording of the specific details of interventions provided (Hale, Thomas, Bond, & Todd, 1997; Martin & Street, 2003; Mullen, Drinkwater, & Lewin, 2013) . Furthermore, the rationale for choosing and enacting the intervention, and outcomes arising from the intervention may be unclear or absent (Curtis, Baker, & Reid, 2007;  O' Brien & Cole, 2004) . For example, a nursing file note stating "patient was de-escalated" may not adequately describe the actual What does this paper contribute to the wider global clinical community?
• Few studies have examined the impact of aggression risk assessment on nursing initiated preventative interventions within mental health settings.
• We examined the use of the Dynamic Appraisal of Situational Aggression, and interventions nurses documented to prevent aggression, and the impact of these interventions on aggressive behaviour in male and female forensic mental health inpatients.
• Results suggest that structured assessment may prompt nurses to intervene, different interventions are used for males and females, and more interventions are applied with higher risk patients.
• Greater consideration is required when selecting interventions to prevent aggression. Attention should be given to risk level and patient gender, with early intervention and least restrictive strategies used before patient's risk escalates.
e972 | practice, which may make it difficult for others to replicate or to know which elements of the intervention were effective.
Another limitation has been the absence of regard for gender differences when considering the type and effectiveness of nursing interventions used to prevent aggression (Nicholls, Brink, Greaves, Lussier, & Verdun-Jones, 2009 ). Certain interventions may be more frequently offered to male or female patients or may be more readily accepted by either males or females. For example, some studies have reported that sensory modulation was used more by female patients (Bobier et al., 2015; Novak, Scanlan, McCaul, MacDonald, & Clarke, 2012 ) whilst another study found that PRN medication was administered nearly twice as often to male patients (Nicholls et al., 2009) . There is little advice offered in the literature differentiating the effectiveness, application or selection of interventions for male and female patients.
Proactive approaches should be used to ameliorate risk (Taylor et al., 2011) and these strategies should be used in a manner that is suitable for the patient and their level of risk. The principles of prevention outlined by the World Health Organization (WHO) (Krug, Dahlberg, Mercy, Zwi, & Lozano, 2002) classify interventions according to three levels: primary, secondary and tertiary. Primary prevention approaches include interventions aimed at preventing aggression before it develops. Secondary prevention approaches are recommended when aggression is considered to be imminent, and tertiary interventions are used when aggression is occurring and needs to be controlled to reduce its harmful effects. Priority should be given to interventions that prevent aggression from occurring in the first instance, using primary intervention strategies (Krug et al., 2002) .
Due to the risks (e.g., physical injury, positional asphyxia, the experience of trauma) that are associated with some of the tertiary interventions commonly used to manage aggression (e.g., rapid tranquilisation, restraint and seclusion), the National Institute of Clinical Excellence's (NICE) guidelines for the short-term management of violence and aggression suggest that these practices should only be considered once other interventions (such as de-escalation) have failed to effectively calm the person (NICE, 2015) .
Internationally, there is increasing pressure to reduce the use of restrictive practices. It is now widely acknowledged that these practices are not therapeutic (Department of Health, 2013; Finke, 2001; LeBel & Goldstein, 2005) , have the potential to cause physical and psychological harm (Bonner, Lowe, Rawcliff, & Wellman, 2002; Lam, 2002; Ryan & Happell, 2009; Sullivan et al., 2005) and may inadvertently encourage rather than prevent aggression (Daffern et al., 2007) .
Tertiary interventions (that may involve the use of restrictive practices) should therefore only be used as a last resort after other interventions have been offered, tried and excluded (McKenna, Furness, & Maguire, 2014) . However, what constitutes last resort is often unclear (Riahi, Thomson, & Duxbury, 2016) . The Royal Australian and New Zealand College of Psychiatrists (2010) have commented on the lack of staff knowledge and skills in the use of nonrestrictive interventions.
Other researchers have highlighted that there is currently limited research and evaluation of aggression prevention interventions (Foster, Bowers, & Nijman, 2007; Kynoch, Wu, & Chang, 2010) . As a result, aggression is often managed in a reactive and uncoordinated manner. was selected to provide a large enough number of patients and days of observation (3,600 patient days) and included an equal number of males and female patients so that comparisons between genders were possible. The data set used for this study has been described in an earlier paper (Maguire et al. 2017) , which focused on the predictive validity of DASA; however, the focus of this study is associated with nursing interventions and their impact on aggression, which has not previously been reported. negative attitudes, impulsivity, irritability, verbal threats, sensitivity to perceived provocation, easily angered when requests are denied and unwillingness to follow directions. These items are all independently moderately related to aggression within 24 hr following the DASA assessment (AUC > 0.70) (Ogloff & Daffern, 2006) . The DASA takes approximately five minutes to complete and the assessments involve a nurse trained in the use of the DASA scoring each item for its presence or absence in the 24 hr prior to assessment . DASA items are then totalled to determine the likelihood of imminent aggression, and a final risk rating is translated into one of three risk bands, low (0), moderate (1-3) and high (4 or greater) (Maguire et al. 2017 ). The bands serve as a guide for interpreting the scores and assist in indicating the level of risk (Ogloff & Daffern, 2004) . The DASA, while identifying patients who are at imminent risk of aggression, currently does not provide any procedures or guidance about interventions following the DASA assessment. At TEH, the DASA assessment is generally scored each day at around midday to handover the DASA assessment and for the nursing team to discuss possible intervention strategies.
| Risk assessment instruments

| Ethical issues
Access to conduct the study was granted by the Forensicare Opera- 
| Data analysis
Statistical analyses were conducted using the Statistical Package for Social Sciences version 23 (SPSS, Chicago, IL, USA). Cross-tabulations that report proportions and frequencies were used to explore associations between patients who received an intervention and whether they went on to engage in aggression; however, due to the correlated nature of the data, any further statistical inference was made using binary generalised estimating equation (GEE) models with the binomial family and logit link with an exchangeable working correlation matrix.
The GEE models were undertaken to evaluate the relationship between the use of intervention strategies and aggression. The seven intervention strategies were binary variables (Yes/No) and GEE models are reported as odds ratios (OR). Odds ratios were generated from the exponentiated values of the beta estimates of the binary GEE e974 | models. Due to the exploratory nature and the use of multiple GEE models, the level of significance (a) was set to a value of .05.
| RESULTS
| Demographic and clinical characteristics of participants
The mean age of the sample was 36.8 years (SD = 10.4, ranging from 22-68); for males, the mean age was 34.5 (SD = 10.3, ranging from 22-68), and the mean age for females was 39.2 (SD = 10.2, ranging from 26-68). Diagnoses were as follows: schizophrenia 70% (n = 42), schizoaffective disorder 13.3% (n = 8), first-episode psychosis 5% (n = 3), major depressive disorder 3.3% (n = 2), personality disorder 3.3% (n = 2), schizophreniform 1.7% (n = 1), organic psychosis 1.7% (n = 1) and bipolar disorder 1.7% (n = 1).
| Aggression
There were 546 days from a total possible 3,600 patient days when some form of aggression occurred meaning patients did not engage in aggressive behaviour on 84.8% of days. When aggression was documented, 79.9% incidents (n = 436) were categorised as raised voices/verbal aggression/verbal altercation/threats; 11.7% (n = 64) were categorised as throwing, striking, kicking/hitting or damaging objects/furnishings/fittings; 6.4% (n = 35) were classified as hitting/ pushing another person, and 2% (n = 11) were incidents involving the use of a weapon or threatening, or attacking another person.
| Nursing interventions
In total, there were 1,257 patient days when interventions were documented and 2,041 interventions were documented (1 to a maximum of six interventions daily). Nurses most commonly documented that they had provided one type of intervention in the 24 hr following DASA assessment and prior to an act of aggression (n = 754; 36.9%), followed by two interventions 29.6% (n = 604), three interventions 20.9% (n = 426), four interventions 8% (n = 164), five interventions 3.7% (n = 75) and six interventions <1% (n = 18). The most commonly documented intervention was PRN medication 35.9% (n = 733), followed by reassurance 18.1% (n = 369), distraction 10.9% (n = 223), limit setting 10.5% (n = 214), one-to-one nursing 9.7% (n = 198), increased observations 9.1% (n = 185) and de-escalation 5.8% (n = 119). Table 1 but are not reported because these tests do not account for the correlated nature of these data. In Figure 1 , there does not appear to be an association between gender and the use of distraction, or for gender and de-escalation. A possible association appears to exist between gender and limit setting, with more females receiving limit setting as an intervention than males. There also appears to be an association between gender and one-to-one nursing, with more females receiving one-to-one nursing than males.
Likewise, there appears to be an association between gender and reassurance, with more females receiving reassurance than males.
More males received PRN medication than females. However, there also appears to be a possible association between gender and observations, with more males receiving observations than females.
| DASA assessments
There were 2,175 DASA risk assessments completed (60.4%, from a possible 3,600 patient days). The DASA ratings in order from highest number to lowest number recorded were DASA 0 (n = 1,300), DASA 1 (n = 225), DASA 2 (n = 201), DASA 3 (n = 123), DASA 7 e976 | (n = 109), DASA 4 (n = 85), DASA 5 (n = 77) and a DASA score of 6 (n = 53). According to the specified DASA risk bands, 59.8%
(n = 1,300) were low DASA ratings (DASA score of 0), 25.2%
(n = 549) were moderate DASA ratings (DASA score of 1-3) and 14.9% (n = 324) were high DASA ratings (DASA scores 4-7). When a DASA was completed, there was a total of 1,347 patient days when there were no documented interventions, either documented as planned following the DASA assessment or in the subsequent 24 hr. Of these, 71.6% (n = 964) of these ratings were in the low DASA band, 20.6% (n = 278) were in the moderate DASA band, and 7.8% (n = 105) were in the high-risk band (including 29 ratings of a DASA score of 7, where no intervention was documented).
Out of the 1,257 times when interventions were documented, a DASA risk assessment had been completed and nursing staff then documented intervention strategies to prevent aggression a total of 828 times. As the data reported are correlated, such that a patient is counted on more than one occasion, chi-squared tests from GEE models were used. GEE model results suggest there was a significant association between DASA completions and interventions provided, (v 2 (1) = 21.35, p < .0001), whereby the patients who had a DASA assessment (38.0%) had more interventions provided as compared to those without a DASA assessment (30.2%). Males had more documented interventions (40.33%, n = 726) than the females (29.50%, n = 531), v 2 (1) = 3.05, p = .081).
| Interventions provided at different risk bands
There were 2,175 occasions when a DASA was recorded. As the DASA band level increased so did the percentage of interventions provided within the DASA bands, with the low band at 25.8% (n = 336), the moderate band at 49.5% (n = 273) and the high DASA band at 67.6% (n = 219). Results from a GEE model (n = 2,175) suggest there was a significant association between the DASA bands and the interventions provided (v 2 (2) = 110.64, p < .0001). There were more interventions provided as the level of risk increased. Figure 2 shows the number of interventions that were provided per DASA risk band.
| Examining the effectiveness of interventions at different DASA bands
Using cross-tabulation, the difference between those patients identified as having the intervention and then engaging in aggression were compared for each DASA band (results are displayed in Table 1 ).
Exploratory descriptive results suggested that higher proportions of females who were offered limit setting in the low and moderate bands subsequently engaged in aggression. Higher proportions of males and females in the low DASA band engaged in aggression after being offered medication, and higher proportions of both males and females in the moderate-risk band engaged in aggression following reassurance. To draw further inference on these possible associations, usual chi-squared tests were deemed inappropriate due to the correlated nature of these data. Hence, binary GEE models were performed and are displayed as odds ratios (OR) in Tables 2 and 3. Each of the seven intervention strategies displayed were analysed as separate models. In the low-risk band, limit setting was significant, meaning there was an increased likelihood of aggression for females when limit setting was used. Medication was also significant in the low-risk band; therefore, there was also an increased likelihood of aggression for males and females when PRN was administered in the low-risk band. In the moderate-risk band, there was an increased likelihood of aggression for females when limit setting was used.
Reassurance was also significant for both males and females in the | e977 moderate band, with an increased likelihood of aggression. There were no significant results for the high-risk band.
| DISCUSSION
The aim of this study was to elucidate the nursing interventions that were used to prevent aggression in male and female patients in an acute forensic setting, whether different and more interventions were associated with higher risk levels, and whether these interventions prevented aggression. This study also aimed to examine the effectiveness of interventions at different levels of risk (low, moderate and high) for males and females to determine whether there may be interventions that are more effective at preventing aggression in different risk bands.
| Nursing interventions
This study offers an insight into the types of interventions used to prevent aggression in a forensic inpatient setting. The use of PRN medication was the most commonly documented intervention, consistent with studies by Haw and Wolstencroft (2014) and Richardson et al. (2015) . PRN medication may have been the most common type of intervention documented as there are more stringent No observations 1 1 *<.05.
T A B L E 3 Separate generalised estimating equation models for the seven interventions documented in the moderate Dynamic Appraisal of Situational Aggression band by males (n = 27) and females (n = 27) e978 | requirements in regard to documentation of medication, whereas psycho-social interventions such as those that involve engagement may be documented less reliably. While the use of PRN medication can be an effective intervention, it is generally considered that medication should be used after other nonpharmacological interventions have failed, due to potential side effects (Usher & Luck, 2004) . Possible reasons for the use of PRN over other interventions may include the pressures on nurses due to the nature of busy inpatient wards where PRN medication may be favoured over more time-consuming interventions (Barlow, 2014) .
| Interventions per risk band
As the DASA score increased so did the number of interventions that were documented, which corresponds with the intention of the DASA, which is to assist in prompting clinicians to start planning and providing suitable interventions to reduce the risk of aggression (Ogloff & Daffern, 2004) . While the literature describing interventions for preventing aggression and/or restrictive interventions often mentions the need to use several interventions (e.g., Bowers et al., 2015; Gaskin, Elsom, & Happell, 2007; NICE, 2015; Stewart, Van der Merwe, Bowers, Simpson, & Jones, 2010) , little attention has been paid to which interventions should be used, in which combination, whether males and females should be cared for differently with regard to aggression prevention and when interventions should be initiated. As seen in this study, the majority of interventions are provided once behaviour reaches a threshold within the high-risk band.
While it seems reasonable that there would be more interventions applied in the high-risk band, it may be more effective to intervene earlier to prevent the aggression risk from escalating (Krug et al., 2002) . Intervening early may also increase the efficacy of interventions as the patient may be more receptive (Fluttert et al., 2008) .
When a person is assessed as being in the high-risk DASA band, they are already in a state of irritability and disagreeableness (BarryWalsh et al., 2009) , which may impact on their willingness to engage in the intervention.
| Comparing the interventions provided for males and females
Our findings suggest there were differences between males and females in relation to the type of interventions provided. Similar to the findings by Nicholls et al. (2009) , there was a tendency to provide males in this study with more restrictive interventions; more PRN medication was administered to males as compared to females, and they were also more likely to be subjected to increased observations. While the reasons for this discrepancy are unclear, others have noted that these differences are explained by males being perceived to be more dangerous (Wynn, 2002) .
Females in this study were more likely than the males to receive one-to-one nursing, reassurance and limit setting, which by their very nature involve a more interpersonal approach and have an emphasis on communication. This may be because female forensic patients are perceived as less dangerous than their male counterparts, or perhaps as being more receptive to interpersonal approaches.
| Impact of nursing interventions
Some interventions were associated with an increased likelihood of aggression, but none that prevented aggression. For males in the low-risk band, the use of PRN medication was associated with an increased likelihood of subsequently engaging in aggression. In the moderate-risk band for males, the use of reassurance as an intervention was also associated with being more likely to engage in aggression. For females in the low-risk band, PRN medication was also associated with being more likely to engage in aggressive behaviour, along with limit setting. In the moderate band, the use of the interventions reassurance and limit setting was all associated with a female being more likely to engage in aggression. Inpatient, aggression may in part be associated with the quality of the interaction between staff and patients (Lancee et al., 1995) , and in particular, limit setting has been linked with aggressive responses from patients, which may in part be due to the manner in which limits have been set. For example, a more authoritarian style of limit setting may engender a hostile response from patients, whereas limit setting using an authoritative approach may enhance positive outcomes . Patients may also view limit setting as an intervention that is more restrictive in nature; as such, this intervention should be reserved for when the level of risk has escalated and is imminent rather than when the person is presenting in the lowand moderate-risk bands.
While assessment can alert nurses to imminent risk, preventing patients from engaging in aggressive behaviour will often require nursing intervention along with certain resources and/or procedures (Kling, Yassi, Smailes, Lovato, & Koehoorn, 2010) , which might include additional staff to facilitate interventions such as close observations, equipment for distraction or space on the unit suitable for engaging in one-to-one nursing, distraction techniques and de-escalation. However, the engagement and selection of appropriate interventions (from primary to tertiary) for patients who present as a risk of engaging in aggression remains a significant challenge for nurses working in the acute inpatient setting.
This study found that the impact of interventions differs for male and female patients. The differences could be due to how the intervention is performed, and when the intervention is applied (is an intervention such as limit setting being applied too early, e.g., when
someone is in the low-risk band when primary interventions should be instigated, or perhaps they are initiated too late, such as the use of reassurance in the moderate DASA band when this intervention may have been more successful when a person was at low risk). The lack of empirical research along with a lack of clear definitions of interventions, and clear procedures that articulate how to successfully apply these nursing interventions for males and females at different risk levels, is hampering preventative action (Barlow, 2014; Johnson & Hauser, 2001; Roberton et al., 2012) . have been attempted. Attention should also be given to the choice and application of interventions in the moderate-risk band. In this study, limit setting (for females) and reassurance for males and females were associated with an increased risk of aggression.
| Completion of risk assessment
Despite risk assessment being considered an important aspect of forensic mental health nursing (McKenna et al., 2016) , and a requirement for all patients admitted to the acute units in this service, on 40% of the days in this study a DASA was not completed. Competing demands for nurses, documentation not being completed, and staff not valuing structured risk assessment may explain this result.
Identifying when patients might be at risk of engaging in aggressive behaviour is an important component of forensic mental health nursing practice and should be done using an evidence-based approach (Bowring-Lossock, 2006) . Further research is required to understand why risk assessments are not completed when required.
| Limitations
The most significant limitation of this study was its reliance on documented notes as the means of collecting the data for nursing interventions and acts of aggression. Using this methodology, we may not have provided a comprehensive representation of the care that was provided, and may have failed to capture some of the other factors that influence aggression and its prevention (e.g., staffing, ward milieu). The reporting of nursing interventions and aggression is reliant on the quality of the documentation, and it is likely that both nursing interventions and aggression were underreported.
Another limitation is that patient risk levels may have changed from the time of the DASA assessment, to the time that the intervention was applied, which may mean some of the interventions were actually appropriate if the person's risk had increased. The modest number of patients in this study and the forensic mental health setting may also limit the generalisability of these results to other hospital settings.
| CONCLUSION
Although numerous interventions for managing aggression are mentioned in the literature and documented in practice, some interventions appear contraindicated for males and females assessed as low to moderate risk of aggression. Further, these results suggest that there is no particular intervention that is particularly effective for preventing aggression for patients at high risk of imminent aggression; it is likely that a combination of various interventions is required to prevent aggression for high-risk patients (e.g., offering reassurance, providing PRN medication and observing and engaging with the patient). This is reflected by the higher number of interventions being initiated for patients who are assessed in the moderateto high-risk bands. Gender may have an influence on the type of interventions provided. To improve patient care and prevent inpatient aggression, attention needs to be directed towards improving the interventions designed to reduce aggression and the use of restrictive interventions. Early intervention should be a priority.
| RELEVANCE TO CLINICAL PRACTICE
Findings from this study can be used to enhance clinical practice in several ways. Given the importance of assessing for risk of imminent aggression, patients in the acute inpatient setting should have a daily risk assessment completed by nurses. Once a risk assessment has been completed, a plan should be developed about how to manage the risk; this should take into account the patient's gender and risk level. Consideration needs to be given to the type of intervention and how it is applied (e.g., how reassurance is provided, and how limits are set-this requires elucidation of best practice and consistency in implementation). As noted, many of the commonly suggested interventions are not defined clearly and practice can vary considerably (Roberton et al., 2012) . Staff training in relation to the details of the interventions and when to apply interventions could possibly enhance the effectiveness, consistency and documentation of these interventions. Consideration also needs to be given to e980 | intervening as early as possible and in the least restrictive manner, using primary, secondary and tertiary interventions according to risk level. Early intervention may be more successful at averting aggression as patients may be more receptive, although care should be given not to intervene with low-risk patients using restrictive/tertiary strategies.
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